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^' The CHMRMAN (MexJ.co) (translation from Spanish): I declare open the 
332nd plenary meeting of the Conference of the Eighteen-Nation Committee on 
Disarmament . 

2* i:&ji_§l]M§. (Canada) .^ At present the position in the Conference seems to be 
that the co-Chairmen are av/aiting the other members ' considered reactions to the 
draft treaty on non^-proliferation which they have presented (Ei\lEC/l92, 193). Some 
of the other countries have given their views ;, others are waiting^ and we are all 
i^raiting hopefully for the presentation of article III, which will complete the 
treaty. The Canadian delegation hopes that it will be possible to act a little 
more urgently on this problem^ which has been characterized as the m.ost urgent in 
the whole field of disarmament. 

3. In the meantime there are other subjects on which we might utili-ti- the- interval 
granted to vspeak^ and today I propose to make a brief statement on the question ^ of 
the cessation of nuclear weapon tests and to coimrient on some of the views expressed 
on that subject in statements, by the delegations of vSweden, the United Kingdom and 

the United States o Ifech of the discussion was on the scientific aspe^cts of "the 

problem of detecting and Identifying ujiderground nuclear explosions • I shall be 
able to lay before the Committee- some of the views of Canadian seismologistB and 
other Canadian scientists who have been v/orking on that problem^ , 

4. I will first quote two paragraphs of resolution 2163 (XXl) of the United 
Nations General Assembly^ as follows^ ...■...::•..•..... 

''3* Expresses the hope that States will contribute to an effective 
. international exchange of seismic data^ 

";"4.- Requests the Conference of the Eighteen-Nation Coimiiittee on 
Disarsiament to elaborate without an}/ further delay a treaty banning 

underground nuclear weapon tests J' (M25Z185,) ~' ' '^ ^' .•"" 

5o As everyone knows, the Coimnittee has been giving priority attention to the 

production of a treaty on non-^proliferation; and that has-pre-dluded a-.thorough-- 

going discussion and debate on the other disarmament subjects "which were' recdmmehded 
by the General Assembly for our urgent attention. Nevertheless^ as I have said, 
there have been some important statements in regard to the problem of verifying 
that obligations not to conduct underground nuclear tests are being observedo 
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(Mtc Burns 9 Canada) 

6. Furthermore J we have heard many delegations state their viev/ that an 
extension of the Moscow Treaty (ENDC/lOO/ReVal) which would prohibit underground 
nuclear testing as well as testing in the elements covered by the existing Treaty 
would be a logical measure to follow an agreement on non-proliferation* We have 
also heard the representatives of the nuclear Powers in this Committee state that 
they are in favour of arriving at an. agreement to prohibit nuclear testing 
underground 5 provided that agreement can be reached on what constitutes adequate 
verification, 

7o 14rs« Myrdalj the representative of Sweden^ stated more precisely what was 
preventing progress on such a measure. She said? 

'^The obstacle is- proclaimed to lie in the issue of control — or^ more 
precisely^, in a lack of agreement among the nuclear --weapon Powers on the 
verification system needed for moni^toring such a treaty. One side is 
upholding the thesis that on-site inspections are necessarj' to ensure 
that no violations occur j while the other side reiterates that national 
means of detection and verification are satisfactory and that no on-site 
inspections should be prescribed*" (ENpC/PVo30^s para o 15) 
Bo We should like to say at this point that Canada is very much in sympathy • 
x^ith the approach to this problem which our >3wedi.sh colleagues have been pursuing 
for some time now; and we have miade tha^t clear on many occasions « ¥e agree 
especially that at the present time progress seems most likely to be achieved 
through an extension of the scientific study of the pr^oblem of detection and 
identification of underground nuclear explosions.* Prospects would be hopeful 
if all countries with developed seismologica3. science j, particularly those 
represented on this Committee ^ could carry out research on the problem^ sharing 
the results of their investigations freely in a spirit of open co-operation. 
Canada has supported the "nuclear detection club" idea, and we hope it will be 
possible to develop it more actively before long. 

9« After the Swedish representative had made the statement conceniing obstacles 
to the conclusion of the agreement to prohibit nuclear testing 5 she proceeded to 
give the Swedish views on how the difficulty might be overcome and on the present 
state of the science and axt of detecting and identifying underground nuclear 
explosions o Her statement v/as based on the results of scientific investigation 
and analysis of the problems^ carried out in Sweden« As we know, that analysis 
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relies to some extent on mathematical methods which for most of. us here^ including 
myself^ are somewhat esoteric in nature ♦ However^ one statement made by the 
representative of Sweden excited great interest and was later disputed by the 
representatives of the United States and the United Kingdom. That particular 
statement was the following? 

'^^ • • identification methods are indeed so effective that it now seems 
to have become meaningful to discuss verification x^ithout on-site 
inspection J' (ib id. , para ♦22 ) 

10, In a statement at our meeting on 11 July 1^". Foster^ representative of the 
United vStates^ challenged the conclusions which the Swedish experts had drax^^n from 
their investigation of the subject and said the following^ 

'UNfo data that we have or have ever seen presented support anything like 

the small number of only one earthquake being mistal^en for an explosion 

every fifteen years which was referred to by 14rs* Myrdal, Only by 

supplementing seismic methods with on^-site inspections can we hope to 

reduce the number of unidentified events to such a leveU^ ( ENDC/PVe3 12 9 'para.16) 

11, At our meeting on 20 July (ENDG/PVo315) tlr* Edelstam replied to Mr o Foster 
and also submitted a document entitled' '"Memorandum on the control of an underground 
test ban treaty^^ (EInIDG/191) . 

12/ Then at our meeting on 3 August we had a statement from l:4r<, Mulley^ 
representative of the United Kingdom^ in which he gave the opinions of the United 
Kingdom scientists who had been working on the problem. His statement included the 
following words s , 

'^That' , •. report'* --^ 
the report of the British Atomic Weapons Research Establishment published in 
November 1965 — 

'^brings out the fact that the number of earthquakes producing less complex 
and sharp signals which might be mistaJcen for underground explosions is 
highly variable X'/ithin any year. The conclusion of that report;, taking 
one area as an example^ is that between 80 and 85 per cent of earthquakes 
above magnitude U are now identifiable o The number should rise to 90 per 
cent as techniques improve J^ ( ENDC/PV.319, paraa2) 
13 o Mr, Mulley referred with approval to the Sx>redish proposals of last year which 
have 'become knov/n as ''inspection by challenge'', and hoped that Svreden was still 
holding to that approach for the' solution of the problem* In a later statement 
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Mrs. Myrdal assured the United Kingdom delegation that Sweden was indeed 
maintaining its "challenge" proposal and gave an outline of hov; it iTiight be expected 
to work, in conjunction with Sweden's current assessment of the possibilities of 
identifying underground nuclear explosions (ENDC/PV«323, paras, 15 et seq.) 
14* The views of the United Kingdom authorities on the problem and the SVedish 
propositions advanced in statements at the 309th and 315th meetings appear to be 
summed up in the follov/ing two sentences in Mr. Mulley^s statements 

"It may be that with further technological progress scientific techniques 
alone may provide the answer^ even without on-site inspections ^ Hox>rever<> 
I thinlc it will be clear from what I have sa3,d today that my Government 
does not believe that that point has yet been reached*" ( 3gNDC/PV . 319 9 para <, 20 ) 
15 MTo Foster, the representative of the United States-^ enounced at our meeting 
of 8 August further criticism of the Si-iedish memorandum (El\fDC/l9l) an.d the 
scientific paper on which it was based, the report of the National Defence Research 
Institute of Stockholm entitled Approaches to some test ban CQntrol^jjroble^ In 
concluding his statement 1^^ Foster said the following 2 

"Thus I believe that the United States has shown that it takes seriously 
its responsibilities for attempting to solve the verification problems 
attendant on the achievement of a comprehensive test ban. Reports such 
as those recently submitted by the Sweda^sh delegation^ and the ensuing 
technical discussions, contribute substantially to our mutual understanding 
of the problem • Other work carried out and reported on by our United Kingdom 
colleagues has also been of crucial importanceo If all parties conducting 
work in this area from whom, we have not yet laeard discussion of the technical 
issues were to make available their conclusions, we might reach m.ore rapidly 
our goal of an adequately-verified comprehensive text-ban treaty^" 
(ENDG/PVo320, para. 62) 
In view of that last sentence the Canadian delegation thinks it appropriate to lay 
before the Committee some comments and observations by the Canadian scientis'bs who 
have been v/orking on this problem, in the hope that they may contribute to 
proe:resSo 
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16, The Canadian contribution has been to study signal processing from a mediuiii- 
aperture array ^ to clarify detection probabilities ^ to obtain estimates of location 
accuracy as an aid in screening effectively the very large nmaber of natural 
earthquakes^ and to study identification criteria based initially on teleseismic 
array observations. A small group is at work in this field^ and v/e are putting any 
results obtained into the open scientific literature, ¥e believe that other countries 
should do the sam.e. 

17, Ccinadian scientists v/elcome the Swedish contribution to this discussion but 
differ in their interpretation of the effectiveness of the present techniques. 
Seismic verification of a comprehensive test ban needs adequate consideration of 
the detection and identification problem as a function of magnitude of , explosion 
yield. Teleseismic methods have been studied in Canada using one well-sited 
medium-aperture array. Results to date sho\-j that^, although there is a 90 per cent 
probability of the detection of an underground explosion equivalent to seismic 
magnitude 4.5 at distances between 3^000 and 10^000 kilometres from the array., the 
probability of detection falls to 50 per cent at magnitude 4-.0. The two magnitude 
figures correspond to explosion yields of ten kilotons and one kiloton respective, y 
in hard rock. This rapidly worsening detection capability can become even more of 
a limitation if decoupling possibilities are considered or if explosions are 
detonated in unconsolidated materials 

18. It is important also to demonstrate that adequate teleseismic coverage of all 
possible test sites exists. Very simple arguments Indicate the need for a number of 
arrays which is certainly larger than the present number deployed nationally. We 
would estimate on very simple grounds that one needs at least ten medium-aperture 
arrays for complete v/orld-wide coverage, possibly supported by a fev/ largo-^aperture 
units. 

19. Independent Canadian research does not support the Swedish claims for. the 
effectiveness of the teleseismic complexity criteria for the identification of 
nuclear exrplosions. Our studies indicate that, if the results from several arrays 
are available, the United Kingdom, estimate of between 5 and 20 per cent of the 
earthquakes in a large saiaple showing characteristics usually used to identify 
explosions is a reliable one. Independently a test has been made on 2000 earthqual<es 
distributed throughout the world, using the results from one array in Canada. 
Approximately 7 per cent of the earthquakes had some aspects of bomb-like 
characteristics, using that one criterion. 
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20. Obviously a great deal more research is needed in this field^. and there is 
only very limited experience in Canada in the application of other possible criteria. 
At the moment^ however^ no method is known to us which can reduce the minimum 
amibiguity below about 5 per cent^, at least for low magnitudes in the A. 5 to 4,0 



range. 



21 • Certain Canadian studies using some of the parameters adopted by Swedish 
scientists have led to a figure of between five and six inspections per year for a 
10 per cent chance of detecting one clandestine explosion only in an area with 
200 earthquakes or more per annum occurring o That probability figure improves 
rapidly with a clandestine series of tests. That estimate uses the best quejititative 
complexity criterion yet developed by the Canadian scientists for a quick assessment 
of the results from one array* Undoubtedly progress can be made in reducing that 
inspection figure ^ but it seems milikely to decrease by a factor of ten without a 
major scientific breaks-through^ which is not yet in sights 

22 o The Canadian scientists are concerned at the apparent neglect of the difficulty 
of accurate location* That is one of the parameters important in establishing. an 
inspection,-model« We are quite certain that intense international co-«operation is 
essential to locate positions to accuracies of a few tens of kilotmetres^ and we 
know from Canadian \7ork that approximate locations based on one array are ten times 
less accurate o This is not an unimportant matter, since the Swedish memorandum 
assuraes that the probability that an on-site inspection of am explosion woiad prove 
it to be an explosion is 0«5, That figure must assume a location accuracy about 
which there can be vcrj^ reasonable doubts Those are the views of Canadian scientists o 
:23o To conclude, the Canadian delegation agrees with Mrs • ^rdal that a mutual 
understanding of scientific means of monitoring a comprehensive test ban is an 
essential part of the process leading to such an agreements As I have mentioned, it 
is the Canadian position that research in the field of seismic detection and 
identification must be continued and that the infonnation so obtained should be 
shared internationally. Indeed, such an interchange of information and ideas could 
well contribute to the spirit of mutual trust and understanding necessary to 
facilitate agreement on the political aspects of a comprehensive test ban« With 
that in mind, Canada will continue to undertake research in this field and to 
co-operate in sharing the resulting information. 
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The Conference decid e d to issue the followin,Q: Qommun ique t 

•'The Conference of the Eighteen-Nation Corinittee on Disarmariient 

today held its 332nd plenary mooting in the Palais des Nations.,. Geneva 5 

under the chairananship of H.E. iimbassador J* Castaneda;, representative 

of Mexico. 

"A statement was made by the representative of Canada. 

^'The next meeting of the Conference will be held on Tuesday^ 

26 September 1967^ at 10.30 a.m.^^ 

The meeting: rose at 11 a.m . 



